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High-strength and high-conductivity Cu-(Ni, Co)-Si copper alloy for use in leadframes and 
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Abstract 



A high-strength and high-conductivity copper alloy is disclosed which contains essentially of: (a) from 0.5 to 2.5 wt% of Ni; (b) 
from 0.5 to 2.5 wt% of Co; (c) from 0.5 to 0.8 wt% of Si; (d) from 0.05 to 0.15 wt% of either Mg or P or both; and (e)the balance 
of Cu. The amounts of Co, Fe, Ni, and Si satisfy the following equations: 2% * (Ni + Co) £ 4%, and 0.8 s (Ni/4 + Co/6)/Si s 1 .2. 
The new copper alloy exhibits substantially improved electrical conductivity, greater than 45% IACA, than the commercially 
available C7025 copper alloy, while maintaining a satisfactory tensile strength (greater than 600 MPa), and, thus, can be most 
advantageously used for preparing leadframes for preparing leadframes for use in high pin-number (greater than 100 pins) IC 
application. 
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!: Multi-cavity injection molding apparatus having two heated manifolds interconnected by a connector bushn 
all extending in a common plane. A threaded portion of the connector bushing is screwed into a threaded 
opening in one manifold and a nonthreaded portion of the connector bushing is received in a nonthreaded 
opening in the other manifold. The nonthreaded portion of the connector bushing fits in the nonthreaded ho 
in the other manifold tightly enough to prevent melt leakage, but is still able to slide sufficiently in the 
opening to accommodate thermal expansion and contraction of the heated nozzles relative to the cooled mo 
in which they are mounted and located. In one embodiment, the connector bushing is made of a material su 
as. a beryllium copper alloy having a greater coefficient of expansion than the steel manifolds so it can be 
easily installed and then expand to produce this fit when heated to the operating temperature. 

■f IJIEIH: In an injection molding apparatus having spaced first and second heated manifolds interconnected by ; 
elongated connector bushing, the first and second heated manifolds and the connector bushing mounte 
in a common plane in a mold with a melt passage extending from the first heated manifold through the 
connector bushing into the second heated manifold, the improvement wherein; 
the connector bushing has a first cylindrical portion extending from a first end, a second cylindrical 
portion extending from a second end, and a melt bore extending, therethrough from said first, end to sai 
second end, the first portion being received in a first cylindrical opening aligned with the melt passage 
the first heated manifold, the second portion being received in a second cylindrical opening aligned wi 
the melt passage in the second heated manifold, at least one of the first and second cylindrical portion? 
the connector bushing fitting in one of the first and second cylindrical openings in the heated manifold 
to allow the at least one cylindrical portion of the connector bushing to slide sufficiently in said one ol 
the cylindrical openings to allow for thermal expansion and contraction of the manifolds and connecto 
bushing without allowing leakage of pressurized melt flowing through the melt passage 
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flWSIS: Copper alloy for electronic parts, lead-frame, semiconductor device and connector 



£Ha B: 19981110 
WJ^If B: 19970219 
WWIHSfc: 802868 

^BJ5A: Nakanishi, Teruo ;Maeda, Akifa ;Watanabe, Mikio ;Kawahata, Toshikazu ;Kurita, Toshihiro ;Kubozono, 
Kenji 

S^'MA: Mitsubishi Denki Kabushiki Kaisha ;Mitsubishi Electric Metecs Co., Ltd. 

Ififl*: The present invention provides a copper alloy for electronic part which is excellent in adhesion of silver(Ag 
and reliability of solderability and adhesion of plating without impairing excellent strength and electrical 
conductivity of a copper-nickel-silicon alloy. The copper alloy for electronic parts in the present invention 
consist essentially of 1.7 to 4.0% by weight of nickel, 0.3 to 0.8% by weight of silicon, 0.002 to 0.3% by 
weight of silver, 0.5 to 2.0% by weight of zinc, and a residual of copper. 

flPplMHI: A CO pp er a n oy f or electronic parts, which consists essentially of 1.7 to 4.0% by weight of nickel, 0.3 tc 
0.8% by weight of silicon, 0.002 to 0.3% by weight of silver, 0.5 to 2.0% by weight of zinc and a 
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'EP0440548 A3 19931208 

WJ^fS: Migration-resistant copper alloy for terminal and connector uses having excellent spring characteristics, 



strength and conductivity 



/A 



0^9910807 V \ - 

*^IJ^IfB: 19910129 ,L 
mumnffi: EP91400200 19910129 ' ( c-7\ 
Wt a MA.: Miyafuji, Motohisa ;Hosokawa, Isao \ •' 

MFMA: KABUSHIKI KAISHA KOBE SEIKO SHO also known as Kobe Steel Ltd. 

fiSilc: Disclosed herein is a migration-resistant copper alloy for terminal and connector uses having excellent spring 
characteristics, strength and conductivity which contains 0.4 to 4.0% by weight of Ni, 0.1 to 1.0% by weight 
of Si, 1.0% (exclusive) to 5.0% (inclusive) by weight of Zn, 0.05 to 0.5% by weight of Mg, 0.1 to 0.5% by 
weight of Sn, and 0.001% (inclusive) to 0.01 % (exclusive) by weight of at least one of Cr, Ti and Zr, the 
balance being Cu and unavoidable impurities. The copper alloy is excellent in softening resistance, migration 
resistance, stress relaxation properties, corrosion resistance, etc. as well as spring characteristics, strength and 
conductivity, and is suitable for terminals and connectors. 

mmmmmffi: HOIR-OI3/O3 ;H01B-001/02 ;C22C-009/06 

<g-9bWm: JP1971990 19900130 
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1. Application No. 

2. Title of the Invention 

3. Applicant 



90112482 

Copper alloy material for 

electronic and electrical 

instrument parts 

Furukawa Electric Co., Ltd, 

Japan 



( omitted ) 

8. Contents of Decision 

Formal Adjudication: The present application is 
unpatentable . 

Applied Articles: Article 20, Clause 2 of the Patent Law 
Reason : 

(1) This application is to claim a copper alloy material 
for electronic and electrical instrument parts, wherein 
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the copper alloy contains Ni of 1.0-3.0, Si 0.2-07, Mg of 
0.01-0.2, Sn of 0.05-1.5, Zn of 0.2-1.5 and S < 0.005, and 
has 0.001 to 0.025 mm of a specific diameter of crystal 
grain, the diameter b of the crystal grain in the cross 
section that makes a right angle with the plastic working 
direction and the diameter a of the crystal in the cross 
section parallel with the plastic working direction has 
the ratio a/b of 1.5 or less, and the surface roughness Ra 
after plastic working is 0-0.1 ^im. 

(2) After examination, it is found that a copper alloy 
comprising Ni, Si, Zn and a trace of Ag is disclosed in 
U.S. Patent No. 5,833,920 (Cited reference 1), a copper 
alloy comprising Ni, Si, Co of 0.5 to 2.5 % and Mg of 
0.05-0.15% is disclosed in Taiwan Patent No. 448235 (Cited 
reference 2), and a copper alloy comprising Ni, Si, Zn, Sn, 
and Mg of 0.05-0.5%, and a trace of Cr, Ti and Zr is 
disclosed in EP 0440548A (Cited reference 3), respectively. 
Therefore, Ni, Si, Zn, etc. defined in the present 
application are duplicated partially with the above cited 
documents. And, although the Mg and Sn contents are small 
and are limited to S<5000ppm, which is in the range of 
ordinary foreign matter (impurities), they are partially 
duplicated in terms of the alloy composition, so the 
application does not conform to the novelty principle of 
subordinate concept. And the claimed subject matter of 
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the present application is a copper material and is 
characterized by the composition and structure, but the 
range of the alloy composition of the present application 
is partially duplicated with the above cited documents, 
and is not a unique alloy series. And the uniform 
structure is a desired result of ordinary materials, but 
the content of the present invention does not have clear 
description on how the result was achieved. Therefore, it 
is not possible to determine whether it has a special art. 
Viewed from the professional skill of metallurgical 
materials, the value of the a/b ratio proposed by the 
present application merely controls and specifies the 
rolling amount of both directions when processing and 
manufacturing plate materials, and when a uniform 
structure is desired, generally it is ideal to approximate 
this value to 1. The a/b value of 0.8 to 1.5 proposed in 
the alloy series of the present application has no 
speciality. And the elaborate surface required by the 
present application is a generally required one, and it is 
no more than merely improving the luminosity of the - 
surface without any special method. Therefore, the alloy 
series of the present application is partially duplicated 
with the cited documents, and is not a novel alloy series. 
Although the a/b value is to be controlled (structure 
control) to a given range of condition, but this kind of 
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structure control can be easily conceived and accomplished 
by the person skilled in the art based on the publicly 
known skill and knowledge, so it has no unobviousness. 
(3) Regarding the specification 

1) "None" in the result of measuring "the existence of 
plating corrosion resistance" in Table 5 is a negative 
result, so I think it is an error in writing. 

2) In the example A-2, there is no description on the 
surface roughness of each test piece. 

3) The crystal grain size and a/b ratio in Table 2 all 
belong to internal property; and the test piece No. 13 has 
no data for surface roughness, so the cause for poor (x) 
plating tightness is considered to be by the surface 
property. 

4) Claim 2 and Claim 1 have a little difference in Cr, 
Co, Ag, etc. in terms of composition. But in the examples, 
there is no mention on the unique effect generated by the 
addition of these elements. Therefore, Claim 2 is an 
invention having a character extended from Claim 1. 

5) In Claim 3, the melting and rolling conditions of 
examples A and B, in which surface roughness has limiting 
factors of the grain size and shape change, are the same, 
so the grain size and shape of the test piece are the same. 
Therefore, Claim 3 is essentially an extension of Claim 1, 
and should be subordinated to Claim 1. For the same reason, 
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Claim 9 also is an invention subordinated to Claim 1 or 
Claim 3 . 

As a conclusion from the above, the present 
application does not meet the patent requirements. 
Therefore, in accordance with Article 20 , Clause 2 of the 
Patent Law, it is decided, as in the formal adjudication. 

(omitted) 
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